In this paper, we developed and evaluated "consequence messaging," a behaviorally motivated communication strategy in which we used vignettes -video and written stories about hypothetical people -to explain the consequences of decisions. We studied two related areas where consequence messaging may improve understanding and decision-making: valuing annuities and Social Security claiming decisions. We evaluated the impact of consequence messaging by conducting a small-scale, online study on a representative sample of about 650 Americans ages 50 to 60. We randomly assigned respondents to no vignette, a video vignette, or a written vignette. Then, we assessed the impact on understanding and decision-making through a survey. We assessed understanding by asking factual questions, and assessed decision-making by asking respondents to provide advice to a hypothetical person facing various decisions about annuities and Social Security claiming. The vignettes improved understanding and decisionmaking for both valuing annuities and Social Security claiming decisions. The effect sizes were not significantly different across written vignettes versus video vignettes. The vignettes did not have a statistically significant effect on how respondents rated the importance of concerns related to retirement.
Introduction
Individuals are increasingly responsible for their own financial security after retirement, yet evidence shows that they have difficulty understanding complex aspects of retirement planning. The result is that they may claim Social Security earlier, or use annuities less than is optimal, leading to poor financial security in later life (Benartzi et al. 2011; Poterba et al., 2011) . 1 Researchers have begun to document the limitations households face when making decisions affecting financial security at older ages Mitchell 2007, 2011) and to evaluate interventions (e.g., financial education) that assist households with these decisions. One solution is to improve communications about complex concepts. A qualitative study found that satisfaction in retirement was related to feeling one had enough information to make a decision about Social Security claiming (Rabinovich and Samek 2018) . However, the most effective A promising communication strategy is "consequence messaging." The premise of consequence messaging is that while expected utility theory assumes that people make decisions by evaluating all possible consequences and their probability of occurrence, decisions are actually made without fully processing this information. A benefit of consequence messaging is that it describes the outcomes of multiple decisions under different states of the world. Hence, if individuals are asked to consider the consequences of an action, this should improve their 1 For example, in Brown et al. (2017) , people were asked to provide a lump sum amount they would be willing to pay for a permanent increase in Social Security monthly benefits, or to provide a lump sum amount they would have to be paid to accept a permanent decrease in monthly payments. Respondents provided divergent and inconsistent valuations. The implication appears to be that consumers do not understand annuities and are not able to value them.
understanding. In recent work, Brown et al. (2017) provided individuals with a written message (a "vignette") about a hypothetical person's outcomes if he/she does or does not annuitize. The authors found that the vignette improved the valuation of annuities relative to no vignette.
However, the written vignette was low-touch, and the size of the effect was moderate. Related work also explored ways of communicating information online, finding that engaging modes such as videos may lead to better understanding than written vignettes (Heinberg et al. 2014) .
In this study, we contribute to the literature by developing and evaluating consequence message vignettes in two related areas where people have difficulty: valuing annuities and Social Security claiming decisions. In our vignettes, a 62-year-old man is talking to his financial advisor about his retirement budgeting plans. The financial advisor encourages the man to consider the consequences of different decisions. In the valuing annuities vignette, the man is making a decision about whether to purchase an annuity. In the Social Security claiming vignette, the man is making a decision about when to claim his Social Security benefits. In both vignettes, the financial advisor explains that outcomes depend partly on his decisions -i.e., how much money to spend down, and partly on uncertainty -i.e., the uncertainty surrounding how long the man can expect to live. The vignettes do not constitute a "pure" consequence message since the financial advisor also describes the basic features of the decision (e.g., explaining the link between claiming age and level of Social Security benefits in the Social Security vignette).
To evaluate the vignettes, we conducted a small-scale randomized controlled trial (RCT) in the Understanding America Study (UAS) with 659 participants. The UAS is a nationally representative probability-based internet panel (N=6,000) housed at the University of Southern California. The UAS includes member background characteristics, including the Health and Retirement Study instrument and cognition. 2 We recruited participants ages 50 to 60 to participate in the study. As described in Section 2, we randomized participants in a 2x3 experimental design to either the Social Security or annuities scenario, and to either receive no vignette, a written vignette, or a video vignette. Participants were then asked a series of questions aimed at assessing their understanding of the concept about which they had just learned.
We found that subjects randomized to the written vignette treatment in both the annuities and the Social Security scenario were significantly better at answering true/false questions about retirement financing. Subjects randomized to the video vignette treatment also improved significantly in both scenarios. While the vignettes did seem to improve understanding of retirement financing, they had no significant effect on how respondents rated the importance of different concerns related to retirement, suggesting that the consequence messaging did not alter consequence-related beliefs. Generally, the effect sizes of the video vignettes and written vignettes were comparable. 
Experiment and Survey Design

Vignettes
Experiment Design
Our experimental design is presented in Table 1 . We recruited 659 UAS panel members ages 50 to 60 years old with the goal of randomizing about 110 to each of the six treatment cells.
The randomization was done by the computer program when respondents logged in to participate. Half of the sample was exposed to the annuities condition and half of the sample was exposed to the Social Security condition. One-third of the sample was asked to watch the threeminute video vignette (about annuities or Social Security, depending on condition), one-third was asked to read a transcript of the vignette (again, about annuities or Social Security, depending on condition) and one-third did not receive any intervention. 
Survey questions and hypotheses
After respondents participated in the intervention (if any) all respondents received a three to five minute follow-up survey. The survey questions are available in Appendix II. First, respondents were given two scenarios about the man from the video (in random order) and asked to give advice to the man about how much annuity to purchase or when to claim. 3 The "longlife" scenario described the man as being in relatively good health and expecting to live a longer life (to about age 85) while the "short-life" scenario described the man as being in relatively poor health and expecting to live a shorter life (to about age 70). Respondents with a better understanding are expected to advise a later claiming age or larger annuity purchase amount in the long-life scenario versus the short-life scenario. Hence, if the consequence message is effective at improving understanding, we would expect respondents randomized to the consequence treatments to be more likely to give directionally accurate responses than respondents randomized to the control group.
Second, respondents received four true/false questions (in random order) about annuities or Social Security. If the consequence message is effective at improving understanding, we would expect respondents randomized to the consequence treatments to answer more of the true/false questions correctly than respondents randomized to the control group.
Third, we asked respondents how much importance they place on several concerns that people may have about retirement (in random order). Again, the concerns were related to annuities or Social Security, depending on condition. Three of the concerns were related to considering consequences and two were not. If the consequence message helps people consider the consequences of different outcomes, we expect respondents randomized to the consequence treatments to place a higher importance on the consequence-related concerns versus respondents randomized to the control group.
The remaining questions asked about preferences for mode of receiving communication about annuities or Social Security, expectations about one's own claim or annuitization decisions, and (for those in the consequence treatments) feedback about the vignette. Table A1 in Appendix III provides summary statistics of our sample, showing balance on observable characteristics by treatment. This suggests that our randomization "worked" as intended. A small number of respondents (one respondent in the written condition and 14 respondents in the video condition) report in a question immediately after the vignette that they
Results
were not able to read/view the entire vignette. These respondents are dropped from the remainder of the analysis. We next evaluate the impact of the consequence treatments on each of the survey components.
Survey Part 1:
Overall, in the Social Security condition, 279 of 341 (81.9%) of respondents gave a directionally accurate response and in the annuities condition 225 of 318 (70.8%) of respondents gave a directionally accurate response. showed statistically significantly higher percentages of correct answers versus control at the 1% level (p<0.001 for both vignettes). In the Social Security scenario, the written and video vignettes also showed statistically significantly higher percentages of correct answers versus control at the 1% level (p<.001 for both vignettes). 
Survey Part 3:
The average amount of importance placed on the three consequencerelated issues4 was 3.59 (S.D.=0.87) on a five-point Likert scale, while the average amount of importance placed on the two issues unrelated to consequences5 was 3.78 (S.D.=0.91) on the same scale. Table 4 provides the breakdown for these numbers by treatment. When looking at annuities and Social Security separately, we only find a statistically significant treatment effect for the written treatment of the annuities scenario in the "No-Consequence case" (p=0.04). When combining the annuities and Social Security scenarios we find only a small, marginally statistically significant difference between written and control treatments in the "NoConsequence" case (p=0.07). 4 For annuities, these are answers on a five-point scale from "Not at all important" to "Very Important" on the importance of (1) "The risk of not getting to spend most of your money in your lifetime"; (2) "The risk of running out of money in your lifetime"; (3) Uncertainty about how long you will live." For Social Security the items are (1) "The risk of claiming Social Security too late and not getting to enjoy the full benefits in your lifetime"; (2) "Uncertainty about how long you will live"; (3) "The risk of claiming Social Security too early and getting a lower monthly payment during your lifetime." See Appendix II. We next conduct regressions (see Table A2 in Appendix III) explaining the different outcome variables, with dummy variables for each treatment. We include the same controls that are available in Table A1 . We find that, for both annuities and Social Security, the treatment effects on the percent of correct true/false responses remain statistically significant at the 1% level when controls are included.
Survey Part 4:
Finally, we describe respondent preferences for receiving communications.
The most commonly selected preference for receiving communications was receiving information in the mail (37.78% of respondents), followed by reading an article online (26.25% of respondents), and watching a video online (24.28% of respondents). Given that we are in the "digital age," it may be surprising that most respondents preferred to receive information in the mail. This preference could be generational -our respondents were ages 50 to 60.
Discussion and Conclusion
We conducted a study to understand the impact of "consequence messaging" on understanding of and decisions related to annuitizing and Social Security claiming. We evaluated the impact of "consequence messaging" by fielding a survey with about 650 respondents of the probability-based Understanding America Study. We randomized respondents to one of six conditions to evaluate the impact of written or video vignettes, versus no vignette (control). Tables 2 and 3 (and Tables A2 and A3 in Appendix III), we found that compared to the control groups, the vignettes led to more correct responses to the questions that gauged understanding. The effect sizes did not differ across the type of vignette. The size of the sample used in this experiment is moderate. It is possible that for larger samples some of the other effects will be statistically significant. Financial advisor: As a financial advisor, I can help you with that. It's a tradeoff. You can decide to spend down your retirement savings relatively quickly. In that case, you'll be more likely to enjoy your money while you're alive. But you also run the risk of having to cut back on your spending.
As shown in
Bill: So, if I start spending relatively quickly and take all those vacation trips I've been wanting to, then I run the risk of not having the money when I need it?
Financial advisor: That's right. You could also decide to spend down your savings relatively slowly. In that case, you'll be less likely to run out of money. But then you run the risk of not getting to enjoy all of your money while you're alive.
Financial advisor: According to data from Social Security calculators, a man turning age 62 today can expect to live, on average, until he's 82 years old. That's about 20 years.
Financial advisor: The issue is, of course, we can't know now whether you'll live until 82 or beyond -these are just averages. Bill: These are difficult decisions.
Financial advisor: The good news is that there are financial products that can help you reduce the risk of running out of money during your lifetime. One thing I can suggest is an annuity.
Bill: Ugh, annuities! I've heard that annuities are so complicated, and if you die early, basically you're throwing your money away.
Financial advisor: That's not entirely true. Annuities are like insurance against outliving your money. You pay a premium up front, but then you're guaranteed a monthly payment until you die. That means if you live longer, you also get to spend more money.
Bill: That's not such a bad deal … so I make a payment now, and in return, I get a stream of income for life?
Financial advisor: Research shows that many people should consider annuitizing, but very few actually do. That's probably because of the misinformation floating around about annuities.
Bill: But if I buy an annuity, and I don't live as long as I expected, I still run the risk of not having a chance to spend most of my money before I die. Financial advisor: That's right. You can also decide to claim later. In that case, you would get higher monthly benefits, but you'd get to enjoy these benefits for a shorter period.
Bill: So I get more money per month, but I don't get to enjoy it for as long a time. These are hard decisions.
Financial advisor: According to data from Social Security calculators, a man turning age 62 today can expect to live, on average, until he is 82 years old. That's about 20 years! Financial advisor: The issue is, of course, we can't know now whether you'll live until 82 or beyond -these are just averages.
Financial advisor: For example, if you think you'll only live until you are 80, you could claim sooner so you could enjoy these benefits for a longer period of time.
Bill: But the monthly payments will be lower.
Financial advisor: That's right. Or if you think you'll live until you are 90, you may want to delay claiming so you could get higher monthly payments.
Bill: So, the benefits will be higher, but I don't get to collect them for as long. These are hard decisions.
Financial advisor: Let me tell you more. You can claim any time after age 62. But for every year you delay, your benefits are increased by 5 to 8% each year.
In this example, suppose you want to claim at age 62 -the earliest you could claim -your monthly benefit would be $750 a month. Or if you delay until 63, your benefits go up to $800 a month. Your benefits continue to increase each year until you get to your maximum monthly benefit of $1,320 at age 70. You can still claim after that, but your benefits won't increase.
This is just an example based on retirement planning calculators available on ssa.gov and your earnings may differ. View your Social Security statement or visit ssa.gov to learn about your own benefits.
Bill: I understand that if I delay claiming I can get more money per month, but what if I just want to retire now. I'm so tired of working, and I just want to enjoy my life.
Financial advisor: A little known fact is you do not have to start claiming the same year you retire. You can retire, live off your retirement savings, and claim later if you want to.
Financial advisor: For most people who have any retirement savings at all, delaying claiming could make sense for them because the amount of interest you earn on your retirement savings is lower than the amount of interest you get from Social Security just by postponing claiming.
Bill: Huh, I didn't know that. I'll think about it.
Financial advisor: Great, let's talk again soon. 
Survey A2: Social Security Survey
Appendix III
